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(54) TWO-DIMENSIONAL IMAGE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a two~dimensional(2D) 
image reader, capable of markedly suppressing wrong reading 
operations or damages to the device, by suitably discharging electric 
charges on a body of a photosensor device to be detected. 
SOLUTION: This 2D image reader has a configuration, provided with 
a photosensor array 100 having plural photosensors 10 arrayed into 
a matrix form on one side of an insulated substrate 19, a ground 
electrode layer 23A provided on a protecting insulating film 20 which 
is provided for covering the plural photosensors 10 while being 
directly brought into contact with and placing a body (finger 40) to 
be detected, and a lead wiring 24 for connecting the ground 
electrode layer 23A to a ground potential. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2-**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Two or more photosensors arranged by matrix form at the whole surface side of an insulating substrate. 
A translucency insulator layer provided so that photosensor of this plurality might be covered. 

It is the two-dimensional image reader provided with the above, was provided on said translucency insulator layer, 
and had a conductive layer in which said substance to be detected carries out direct contact, and wiring which 
connects said conductive layer to predetermined potential, and below SOohms / carried out sheet resistance of 
said conductive layer 

[Claim 2]The two-dimensional image reader according to claim 1, wherein said conductive layer is constituted with a 
conductive material which has a light transmittance state. 

[Claim 3]The two-dimensional image reader according to claim 1 or 2, wherein said conductive layer has the 
construction material which makes indium tin oxide a subject, 

[Claim 4]The two-dimensional image reader according to any one of claims 1 to 3, wherein said wiring is connected 
to earth potentials. 

[Claim 5]The two-dimensional image reader according to any one of claims 1 to 4, wherein said wiring is set in 
general as wiring resistance of 40ohms or less, 

[Claim 6]The two-dimensional image reader according to any one of claims 1 to 5, wherein said conductive layer has 
two or more predetermined shape patterns and is provided on said translucency insulator layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention contacts a substance to be detected about a two-dimensional image reader on 
the photosensor array which arranged two or more photosensors to matrix form especially, and relates to the two- 
dimensional image reader which reads the image pattern. 
[0002] 

[Description of the Prior Art] Convention ally as a reader of the two-dimensional picture which reads the shape of 
detailed unevenness of printed matter, a photograph or a fingerprint, etc., etc., etc., A substance to be detected is 
laid in the detecting face established on the photosensor array constituted by matrix form by arranging, an 
optoelectric transducer (photosensor) is contacted, and there is a thing of structure which reads the two- 
dimensional picture of a substance to be detected. And various techniques are considered in order to control the 
malfunction and breakage by the static electricity etc. with which such a substance to be detected was charged in 
the substance to be detected in the two-dimensional image reader which has the structure of contacting a direct 
detection side. 

[0003]For example, to JP,11-259638,A. As shown in drawing^^^^l^^^^^^^ and (b), it is provided in the light emitting surface 
side of the surface light source 201, and the fingerprint reader with which the transparent conductive layer 203 was 
formed on the photosensor device 202 with which two or more photosensors 202a were arranged by matrix form is 
indicated. In such a fingerprint reader, by irradiating with the light Lp from the surface light source 201 to the finger 
(substance to be detected) 210 contacted by the upper surface (detecting body contact surface) 203a of the 
transparent conductive layer 203, Based on the catoptric light Lr which enters into the photosensor 202a 
corresponding to the uneven pattern of a fingerprint, light-and-darkness information is detected and a fingerprint 
image is generated. 

[0004] Here, the transparent conductive layer 203 is formed with transparent conductive materials, such as ITO 
(Indium Tin Oxide; indium tin oxide), has the upper surface whole region of the photosensor device 202, or a 
predetermined shape pattern, and is formed filmy. The role of such a transparent conductive layer 203 by 
discharging the static electricity electrified on the finger 210 contacted by the detecting body contact surface 203a 
to the earth potentials etc. which omitted the graphic display. The reading malfunction in a fingerprint reader (two- 
dimensional image reader) and breakage of the photosensor device 202 are prevented. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional two-dimensional image reader which was 

mentioned above. Enough the static electricity electrified in the substance to be detected And since concrete 
composition, such as formation conditions etc. of the transparent conductive layer which can be discharged 
certainly, was not yet become final and conclusive, Static electricity pressure-proofing had the problem that it was 
not enough and reading malfunction, breakage, etc. of a two-dimensional image reader by the above-mentioned 
static electricity could not be prevented certainly. Therefore, the concrete composition and the establishment of 
formation conditions which can discharge appropriately the static electricity electrified in the substance to be 
detected, and can prevent reading malfunction, breakage, etc. of a two-dimensional image reader good were called 
for. 

[0006]Then, this invention discharges appropriately the static electricity electrified in the substance to be detected 
laid in a photosensor device in view of the problem mentioned above, and an object of this invention is to provide 
the two-dimensional image reader which can control reading malfunction and breakage of a device substantially 

[0007] 

[Means for Solving the Problem]Two or more photosensors with which the two-dimensional image reader according 
to claim 1 was arranged by matrix form at the whole surface side of an insulating substrate. In a two-dimensional 
image reader which lays a substance to be detected on a photosensor device which has the translucency insulator 
layer provided so that photosensor of this plurality might be covered, and reads an image pattern of this substance 
to be detected, It was provided on said translucency insulator layer, and had a conductive layer in which said 
substance to be detected carries out direct contact, and wiring which connects said conductive layer to 
predetermined potential, and below SOohms / carried out sheet resistance of said conductive layer. 
[0008]While a conductive layer is connected to predetermined potential, such as earth potentials, via wiring 
according to the invention according to claim 1, Since below SOohms / set up sheet resistance of the above- 
mentioned conductive layer, if substances to be detected, such as a finger (human body), are laid in a conductive 



http://www4jpdlJnpit.gojp/cgi"bin/tran_web_cgi_eije?atw u=http%3A%2F%2Fwww4j... 



JP,2002-050750.A [DETAILED DESCRIPTION] 



2/8 



layer and It is contacted, static electricity electrified in a substance to be detected will move via wiring from a 
conductive layer which has the sheet resistance of low resistance, and will be discharged by earth potentials. Since 
static electricity electrified in a substance to be detected can be discharged enough and certainly by this, static 
electricity pressure-proofing of a photosensor device can be raised, and reading malfunction of a two-dimensional 
image reader, breakage of a photosensor device, etc. by the above-mentioned static electricity can be controlled 
substantially. 

[0009]As for the above-mentioned conductive layer, it is desirable to be constituted by a conductive material which 
has a light transmittance state, for example, construction material which makes indium tin oxide (ITO) a subject. 
Since a substance to be detected laid on a conductive layer glares by this, reflected light penetrates the above- 
mentioned conductive layer good and it enters into the semiconductor layer 1 1 of each double-gate mold 
photosensor, The read sensitivity characteristic in reading operation of a substance to be detected does not get 
worse, and an image pattern of a substance to be detected can be read good. 

[0010]As for the above-mentioned wiring, it is desirable to be set in general as wiring resistance of 40ohms or less. 
Thereby, real withstand voltage of a photosensor device can be raised substantially, and generating, breakage, etc. 
of reading malfunction in a two-dimensional image reader can be prevented good. When the above ITO is applied as 
a conductive layer here, while setting sheet resistance of a conductive layer as 15-20ohms / ** grade in general, it 
is more desirable to set wiring resistance of wiring as 1 5ohms or less in general. Raising real withstand voltage by 
this, since thickness of a conductive layer (ITO) can be formed comparatively thinly, large attenuation of light in a 
conductive layer can be controlled, and a two-dimensional image reader excellent in the read sensitivity 
characteristic of an image pattern can be provided (In general about -10 kV). 

[0011]On a translucency insulator layer, the above-mentioned conductive layer has a predetermined shape pattern, 
and may be provided. Namely, by an electrode layer of a couple which has a predetermined shape pattern 
constituting a conductive layer, connecting one electrode layer to earth potentials based on the above-mentioned 
composition, and impressing predetermined voltage to an electrode layer of another side, While being able to 
discharge static electricity electrified in a substance to be detected to earth potentials via one electrode layer, the 
change of potential impressed to an electrode layer of another side can be detected, fingerprint reading operation 
can be started, and execution control of the reading operation of an image pattern of a substance to be detected 
can be carried out automatically. 
[0012] 

[Embodiment of the InventionjBelow, the embodiment of the two-dimensional image reader concerning this invention 
is described in detail. First, it applies to the two-dimensional image reader concerning this invention, and the 
composition of good photosensor is explained. As photosensor applied to the two-dimensional image reader 
concerning this invention, solid imaging devices, such as CCD (Charge Coupled Device), can be used. CCD has the 
composition which arranged photosensors, such as a photo-diode and a thin film transistor (TFT:ThinFilm 
Transistor), to matrix form as everyone knows, A horizontal scanning circuit and a vertical scanning circuit detect 
the quantity (charge quantity) of an electronic-electron hole pair generated corresponding to the light volume 
irradiated by the light sensing portion of each photosensor, and the luminosity of irradiation light is detected. 
C0013]By the way, in the photosensor system using such CCD. since it is necessary to provide individually the 
selection transistor for making each scanned photosensor into a selective state, it has the problem that the system 
itself is enlarged as a detection pixel number increases. . Then, gave the photograph sense function and the 
selection transistor function to the photosensor itself as composition for solving such a problem in recent years. 
The thin film transistor (henceforth a "double-gate mold transistor") which has what is called double gated 
structure is developed, and the trial which attains miniaturization of a system and densification which is pixels is 
made. Therefore, also in the two-dimensional Image reader in this invention, this double-gate mold transistor is 
applicable good. 

[0014]Here, photosensor (it is hereafter described as "double-gate mold photosensor") with the double-gate mold 
transistor applied to the two-dimensional image reader concerning this invention is explained with reference to 
drawings. Drawing 1 is an outline sectional view showing the basic structure of double-gate mold photosensor. 
[0015]As shown in drawing 1 (a), the double-gate mold photosensor 10, The semiconductor layers (channel layer) 
11, such as an amorphous silicon by which an electronic-electron hole pair will be generated If excitation light (here 
visible light) enters, The impurity layers 17 and 18 which consist of n'^ silicon provided in the both ends of the 
semiconductor layer 11, respectively, To the visible light chosen from chromium, a chromium alloy, aluminum, an 
aluminum containing alloy, etc. which were formed on the impurity layer 17 and 18, the opaque drain electrode 12 
and the source electrode 13, The top gate electrode 21 which it becomes from transparent conducting films, such 
as ITO formed above the semiconductor layer 1 1 (drawing upper part) via the block insulator layer 14 and the top 
(top) gate dielectric film 15, and in which permeability is shown to visible light. To the visible light formed via the 
lower (bottom product) gate dielectric film 16 under the semiconductor layer 1 1 (drawing lower part), such as 
chromium, a chromium alloy, aluminum, and an aluminum containing alloy, it has the opaque bottom product gate 
electrode 22, and is constituted, 

[0016]In drajwing_L(a), the top gate insulator layer 15, the block insulator layer 14, the bottom product gate 
dielectric film 16, the supplementary insulation film 20 provided on the top gate electrode 21, and the ground 
electrode layer (conductive layer) 23A on it here, All have the structure which detects only the light which enters 
from the drawing upper part, when constituted by construction material with high transmissivity. for example, silicon 
nitride, ITO, etc. to the visible light which excites the semiconductor layer 11. 
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[0017]As mentioned above, the double-gate mold photosensor 10, The top MOS transistor formed considering the 
semiconductor layer 1 1 as common channel regions with the semiconductor layer 11, the drain electrode 12, the 
source electrode 13, and the top gate electrode 21. The structure which combined the lower MOS transistor formed 
with the semiconductor layer 11, the drain electrode 12, the source electrode 13, and the bottom product gate 
electrode 22 and two MOS transistors, ** and others, is formed on the transparent insulating substrates 19, such as 
a glass substrate. And generally such double-gate mold photosensor 10 is expressed by the equivalent circuit as 
shown in drayvlng„L (b). Here, as for a top gate terminal and BG, a source terminal and D of a bottom product gate 
terminal and S are [ TG ] drain terminals, 

[001 8] Subsequently, the photosensor system provided with the photosensor array (photosensor device) constituted 
by carrying out two-dimensional array of the double-gate mold photosensor mentioned above is briefly explained 
with reference to drawings. Drawing 2 is an outline lineblock diagram of the photosensor system provided with the 
photosensor array constituted by carrying out two-dimensional array of the double-gate mold photosensor. 
[0019]As shown in drawing 2, a photosensor system, The photosensor array 100 which divided roughly and arranged 
much double-gate mold photosensors 10 to the matrix form of the n line xm sequence, for example, The top gate 
line 101 and the bottom product gate line 102 which connect with a line writing direction respectively and carry out 
the distraction of top gate terminal TG (top gate electrode 21) and bottom product gate terminal BG (bottom 
product gate electrode 22) of each double-gate moid photosensor 10, The drain line 103 which connected drain 
terminal D (drain electrode 12) of each double-gate mold photosensor 10 to the column direction. The source line 
104 which connected source terminal S (source electrode 13) to the column direction, The top gate driver 110 
connected to the top gate line 101, It has the bottom product gate driver 120 connected to the bottom product gate 
line 102, and the drain driver (output circuit part) 130 which consists of the column switch 132, the precharge 
switch 133, and the amplifier 134 which were connected to the drain line 103, and is constituted 
[0020]Here the top gate line 101 with the top gate electrode 21. It is formed in one with transparent conducting 
films, such as ITO, and the bottom product gate line 102, the drain line 103, and the source line 104 are formed in 
the respectively same excitation light as the bottom product gate electrode 22, the drain electrode 12, and the 
source electrode 13 in one with an opaque material. The source line 104 is connected to earth potentials. In drawing 
2, phitg and phibg, The control signal for generating the reset pulse phiTI , phiT2, — phiTi, — phiTn and the read pulse 
phiBI, phiB-2, — phiBi, — phiBn, respectively and phipg are precharge signals which control the timing which 
impresses the precharge voltage Vpg. 

C002l]ln such composition, by impressing voltage to top gate terminal TG via the top gate line 101 from the top gate 
driver 1 10. A photograph sense function is realized and via the bottom product gate line 102 from the bottom 
product gate driver 1 1 2, Voltage Is impressed to bottom product gate terminal BG, and a selection read-out function 
is realized by incorporating a detecting signal into the train driver 1 30 via the drain line 1 03. and outputting as serial 
data or parallel data (Vout). 

[0022]Subsequently, the drive controlling method of the photosensor system mentioned above is explained with 
reference to drawings. Drawing 3 is a timing chart which shows an example of the drive controlling method of a 
photosensor system, dra^wln^ Ais a key map of double-gate mold photosensor of operation, and drawing 5 is a figure 
showing the optical response characteristic of the output voltage of a photosensor system. Here, it explains suitably 
with reference to the composition (drawing 1 , draw^^^^^^ of the double-gate mold photosensor and the photosensor 
system which were mentioned above. 

[00233First in a reset action, as shown in draw ing 3 and draw in g 4 (a), pulse voltage (high level of reset pulse;, for 
example, Vtg =+15V) phlTI is impressed to the top gate line 101 of the i-th line, The career (here electron hofe) 
accumulated near the interface with the semiconductor layer 1 1 of each double-gate mold photosensor 10 and the 
semiconductor layer 11 in the block insulator layer 14 is emitted (reset period Treset). 

[0024]Subsequently, in optical accumulation operation, as shown in drawing 3 and draw ing 4 (b), by impressing bias 
voltage phiTi of a low level (for example, Vtg=-15V) to the top gate line 101, a reset action is ended and optical 
storage period Ta by carrier accumulation operation starts. In optical storage period Ta, according to the light 
volume which entered from the top gate electrode side, the incidence effective area of the semiconductor layer 11, 
That is, the electronic-electron hole pair generated in the career generating region is generated, and an electron 
hole is accumulated around near the interface with the semiconductor layer 1 1 and the semiconductor layer 1 1 in 
the block insulator layer 14 (i.e., channel regions). 

[0025]And in precharge operation, as shown in drawing 3 and drawing 4 (c), Based on precharge signal phipg, the 
predetermined voltage (precharge voltage) Vpg is impressed to the drain line 103, and an electric charge is made to 
hold to the drain electrode 12 in parallel to optical storage period Ta (precharge period Tprch). Subsequently, in read 
operation, as shown in drawingj^^and drawingjl(d). After going through precharge period Tprch, by impressing bias 
voltage (read-out selection signal; henceforth read pulse) phiBi of high level (for example, Vbg=+10V) to the bottom 
product gate line 102, Double-gate mold photosensor 10 is made into an ON state (read-out period Tread). 
[0026]In the read-out period Tread here. In order that the career (electron hole) accumulated in channel regions 
may work In the direction which eases Vtg (-15V) Impressed to top gate terminal TG of reverse polarity. An n 
channel is formed of Vbg of bottom product gate terminal BG, and according to drain current, the dram line voltage 
VD of the drain line 103 shows the tendency to fall gradually with progress of time from the precharge voltage Vpg, 
as shown in drawing 5 (a). 

[0027]Namely, by a dark condition, when the carrier (electron hole) is not accumulated in channel regions, the 
optical storage states in optical storage period Ta. As shown in dr aw ing 4 (e) and drawing 5 (a), by applying negative 
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bias to top gate terminal TG, The positive bias of bottom product gate terminal BG will be negated, the double-gate 
mold photosensor 10 wiK be in an OFF state, and the drain voltage VD, i.e., the voltage of the drain line 103, will be 
held almost as it is. 

[0028]Since the carrier (electron hole) according to incident light quantity is captured on the other hand in channel 

regions as shown in drawing 4 (d) and drawing 5 (a) when optical storage states are bright state, Acting so that the 
negative bias of top gate terminal TG may be negated, the double-gate mold photosensor 10 will be in an ON state 
by the positive bias of bottom product gate terminal BG only this part to have been denied. And the voltage VD of 
the drain line 103 will fall according to the ON resistance according to this incident light quantity. 
[0029]Therefore, as shown in d raw ing 5 (a), the change tendency of the voltage VD of the drain line 103, From the 
end point in time of the reset action by impression of reset pulse phiTi to top gate terminal TG, It relates to the 
light volume which received light at time (optical storage period Ta) until read pulse phiBi is impressed to bottom 
product gate terminal BG deeply, when there are few accumulated careers, the tendency to fall gently is shown, and 
when there are many accumulated careers, the tendency to fall steeply is shown. Therefore^ the light volume of 
irradiation light is converted the read-out period Tread starting and detecting the voltage VD of the drain line 103 
after predetermined time progress, or by detecting time until it results in the voltage on the basis of predetermined 
threshold voltage. 

[0030]The double-gate mold photosensor 10 can be operated as a two-dimensional sensor system by repeating 
equivalent procedure also to the double-gate mold photosensor 10 of the i+1st lines by making into one cycle a 
series of image reading operation mentioned above. In the timing chart shown in drawin g 3, as shown in d raw ing 4 (f) 
and (g) after progress of precharge period Tprch, If the state where a low level (for example, Vbg=0V) was 
impressed to the bottom product gate line 102 is continued, the double-gate mold photosensor 10 will maintain an 
OFF state, and as shown in drawing 5 (b). the voltage VD of the drain line 103 will hold the precharge voltage Vpg. 
Thus, the function preselection capability which chooses the read^out state of the double-gate mold photosensor 
10 is realized by the applying state of the voltage to the bottom product gate line 102. 

[0031]Drawing 6 is an important section sectional view of the two-dimensional image reader (fingerprint reader) 
which applied a photosensor system which was mentioned above. Here, hatching showing the cross section part of a 
photosensor system is omitted explanation and on account of a graphic display. In the image reader which reads 
two-dimensional pictures, such as a fingerprint, as shown in drayying 6, Irradiation light La is entered from the back 
light (surface light source) 30 provided in the glass substrate (insulating substrate) 19 lower-part side in which the 
double~~gate mold photosensor 10 was formed, This irradiation light La is the double-gate mold photosensor 10 (in 
detail). The transparent insulating substrate 19 and the insulator layers 15, 16, and 20 excluding the formation area 
of the bottom product gate electrode 22, the drain electrode 12, and the source electrode 13 are penetrated, and 
the finger (substance to be detected) 40 laid in the detecting body contact surface 20a on the transparent ground 
electrode layer 23A glares. 

[0032]And in the time of detection of the fingerprint by a fingerprint reader, When the translucent layer of the skin 
surface 41 of the finger 40 contacts the layer (ground electrode layer 23A) formed in the top layer of the 
photosensor array 1 00, an air layer with a low refractive index is lost to the interface between the ground electrode 
layer 23A and the skin surface 41. Here, since the thickness of the skin surface 41 is thicker than 650 nm, optical 
La which entered into the inside in the heights 42a of the fingerprint 42 is spread, being scattered about and 
reflecting the inside of the skin surface 41. A part of spread light Lb penetrates the transparent ground electrode 
layer 23A, the transparent insulator layers 20, 15, and 14, and the top gate electrode 21, and it enters into the 
semiconductor layer 11 of the double-gate mold photosensor 10 as excitation light Thus, by accumulating the 
carrier (electron hole) generated by the semiconductor layer 1 1 of the double-gate mold photosensor 10 arranged at 
the position corresponding to the heights 42a of the finger 40 by light entering, In accordance with a series of drive 
controlling methods mentioned above, the image pattern of the finger 40 can be read as light-and-darkness 
information. 

[0033]In the crevice 42b of the fingerprint 42, although irradiated optical La passes the interface between the 
fingerprint detecting surface 20a of the ground electrode layer 23A, and an air layer, reaches the finger of the point 
of an air layer and is scattered about within the skin surface 41, Incidence to the semiconductor layer 1 1 of the 
double-gate mold photosensor 10 arranged at the position corresponding to the crevice 42b that the skin surface 41 
of the finger 40 cannot escape from the light Lc in the skin surface 41 which entered into the interface at a certain 
angle easily to an air layer since the refi-active index Is higher than air is controlled. In the embodiment shown below, 
although the case where the double-gate mold photosensor mentioned above as photosensor is applied is explained, 
it cannot be overemphasized that this invention is not limited to this and a photo-diode, TFT, etc. can be applied 
good. 

[0034]Next, a concrete embodiment is shown and described about the two-dimensional image reader concerning 
this invention. In the embodiment shown below, the case where the double-gate mold photosensor mentioned above 
is applied as photosensor is explained. Drawi ng 7 is an outline lineblock diagram showing one embodiment at the 
time of applying the two-dimensional image reader concerning this invention to a fingerprint reader. About 
composition equivalent to the composition (drayying 1 , drawing 6) mentioned above, the same numerals are attached 
and the explanation is simplified. 

[0035]As shown in dra wing 7 (a) and (b), the two-dimensional image reader concerning this embodiment. The 
photosensor array (photosensor device) 100 which arranged the double-gate mold photosensor 10 which has the 
composition mentioned above to matrix form, and were formed on the glass substrate 1 9 in it. The ground electrode 
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layer (conductive layer) 23A formed in the upper surface of the supplementary insulation film Ctranslucency insulator 
layer) 20 wNch covered the whole region of the array region where two or more double-gate mold photosensors 10 
have been arranged at least, and was formed. The drawer wiring (wiring) 24 which connects this ground electrode 
layer 23A to earth potentials (predetermined potential), It is arranged at the back side (drawing lower part side) of 
the photosensor array 100» and it has the surface light source 3D which irradiates with a uniform light the finger 
(substance to be detected) 40 contacted at the upper surface side (upper surface of the ground electrode layer 
23A) of the photosensor array 100, and is constituted. 

[0036]The ground electrode layer 23A formed in the upper surface of the supplementary insulation film 20 here, 
Transmissivity (light transmittance state) is high to the visible light which excites the semiconductor layer 1 1 of 
each double-gate mold photosensor 10, And conductivity is highly constituted by the construction material of low 
resistance, for example, ITO mentioned above and the tin oxide (Sn02), the oxide of indium and zinc, etc., and 
thickness etc. are set up so that the sheet resistance may become below SOohms / 4=* in general. The finger (.) 
contacted by the ground electrode layer 23A on the other hand so that the drawer wiring 24 might connect with 
earth potentials and might mention the ground electrode layer 23A later Or the wiring material of the low resistance 
which can discharge the static electricity electrified on the human body 40 good, for example, it is constituted by a 
lead and the metal layer and the wiring resistance (insertion resistance) 24a is smaller than the sheet resistance of 
the ground electrode layer 23A — the wiring cross-section area etc. are set up so that it may be set in general to 
40ohms or less, 

[00373ln such a two-dimensional image reader, if the substance to be detected 40, i.e.. a finger, is laid in the ground 
electrode layer 23A and it is contacted, From the ground electrode layer 23A which has the sheet resistance of low 
resistance, the static electricity electrified on the finger (human body) 40 moves to the drawer wiring 24 which has 
the wiring resistance 24a of low resistance more, and is discharged by earth potentials. Since the static electricity 
electrified on the finger 40 can be discharged enough and certainly by this, Static electricity pressure-proofing of 
the photosensor array 100 can be raised, and reading malfunction of a two-dimensional image reader (fingerprint 
reader), breakage of the photosensor array 100, etc. by the above-mentioned static electricity can be controlled 
substantially. 

[0038]By having applied transparent conductive materials, such as FTO, as the ground electrode layer 23A according 

to the two-dimensional image reader concerning this embodiment, Since the light which the finger 40 laid on the 
ground electrode layer 23A glared, and was scattered about and reflected will enter into the semiconductor layer 11 
of each double-gate mold photosensor 10 good. The read sensitivity characteristic in the reading operation of the 
finger (substance to be detected) 40 does not get worse, and the image pattern (fingerprint) of a substance to be 
detected can be read good. 

[0039]Here, the ground electrode layer 23A and the drawer wiring 24 which are applied to the two-dimensional 
Image reader concerning this embodiment are explained concretely. As mentioned above, the sheet resistance of the 
ground electrode layer 23A and the wiring resistance 24a of the drawer wiring 24 which are applied to this 
embodiment, All are low resistance (in general about tens ofohms), and it has the composition to which it pulled out 
rather than the sheet resistance (below SOohms / **) of the ground electrode layer 23A, and the direction of the 
wiring resistance (40ohms or less) 24a of the wiring 24 was set small. The ITO layer which constitutes the ground 
electrode layer 23A about such composition is verified using the experimental model connected to earth potentials 
via the lead about the relation between the sheet resistance of an ITG layer, the wiring resistance of a lead, or the 
real withstand voltage of a photosensor array. 

[0040] Drawing 8 is the relation between sheet resistance, such as an ITO layer applied to the ground electrode layer 
concerning this embodiment, and real withstand voltage a shown experimental result, and drawing 9, Are a shown 
table the relation between the thickness of an ITO layer, and sheet resistance, and dramng J O, Are the relation of 
the wiring resistance of drawer wiring and real withstand voltage concerning this embodiment a shown experimental 
result and drawing 1 1 , It is an experimental result which shows the relation between the ground resistance at the 
time of the discharge to the earth potentials concerning this embodiment, and real withstand voltage, and dravying J 2 
is an experimental result which pulls out with the sheet resistance of the ITO layer applied to the ground electrode 
layer concerning this embodiment and shows a relation with the wiring resistance of wiring. Ground resistance 
pulled out with the ingredient by the sheet resistance of the ground electrode layer 23A, consisted of an ingredient 
by the wiring resistance 24a of the wiring 24, and unified all resistance of a to [ from the position which the finger 40 
contacts / grounding ] within the limits of 35-37ohm in the ITO layer of dravying 8. Real withstand voltage generates 
a strong electric field from static electricity cancer on a ground electrode layer, and is defined as the thing at the 
time of some or all of a circuit that is shown In drawing 2 stopping functioning normally. 

[0041 ]The relation between the sheet resistance at the time of applying an ITO layer as a <reIation between sheet 
resistance and withstand voltage> ground electrode layer, and real withstand voltage, As shown in drawing 8, in spite 
of having unified resistance to grounding mostly, The tendency for the absolute value of real withstand voltage to 
become and for the absolute value of real withstand voltage to become high as lower (-5 — -7kV) as sheet resistance 
being high in general (45-50ohm/**) in sheet resistance being low (1 5-30ohm/**) (-8 — 9kV) was observed. 
[0D42]When comparison with other construction material was performed by the same experimental condition and 
sheet resistance applies comparatively low (20-30ohms / ** grade) carbon paste and a copper tape as a ground 
electrode layer. It became clear that the absolute value of real withstand voltage became high, so that sheet 
resistance was low, since real withstand voltage would be less than [ -lOkV ] and the absolute value of real 
withstand voltage became larger than not less than 10 kV. Since the absolute value of the discharge voltage by 
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contact of a finger is 3~4 kV in general, if an absolute value is not less than 5 kV, it can function good. 
[0043]Here, the sheet resistance of an !TO film is controlled by changing the thickness of an ITO layer, and the 
abundance ratio of oxygen. The relation between the thickness of an ITO layer and sheet resistance has a 
correspondence relation as shown in general in drawin g 9 . Therefore, as mentioned above. In order to raise real 
withstand voltage and to set sheet resistance as 1 5"-20ohms / ** grade low in general, it is necessary to form 
thickness in about 1500-2000A. Although the ITO layer is constituted by the transparent conductive material, In 
order to realize low sheet resistance, when thickness of an ITO layer is thickened unconditionally, in order to make 
the read sensitivity characteristic of the image pattern of a substance to be detected (finger) get worse since 
attenuation by the absorption of light within a layer and dispersion arises, also although it is called ITO, in setting 
out of the thickness of an ITO layer, a limit produces naturally. 

[0044]The relation between <relation between wiring resistance and withstand voltage> one side, and the wiring 
resistance of a lead and real withstand voltage used as drawer wiring. As shown in drawingJO, in spite of having 
unified resistance to grounding mostly. When an ITO layer was applied as a ground electrode layer and the sheet 
resistance was set as an abbreviated EQC (20-30ohm/**X the tendency for the absolute value of real withstand 
voltage to be low (-8 kV or less) was observed, so that the absolute value of real withstand voltage is high (not less 
than -9 kV) and wiring resistance was so high that wiring resistance was low. When wiring resistance is set as zero 
on the other hand (state without wiring to grounding), The tendency for the absolute value of real withstand voltage 
to be as low as sheet resistance being high (45-50ohm/**) (about -5 — 7kV), and for the absolute value of real 
withstand voltage to be as high as sheet resistance being low (20-30ohm/**) (in general about -10 kV) was 
observed. 

[0045]When sheet resistance applied a very low (3ohms / ** grade) copper tape as a ground electrode layer, 
regardless of wiring resistance, real withstand voltage was always constant and it was observed that not less than - 
10 kV and an absolute value become very high. Therefore, when sheet resistance was below 3ohms / **, while 
wiring resistance was 0-68ohm, the influence of wiring resistance was not seen. Thereby, it became clear that the 
absolute value of real withstand voltage became high, so that wiring resistance was low, when it became clear that it 
depends for real withstand voltage greatly to sheet resistance rather than wiring resistance and the sheet 
resistance of the ground electrode layer was set up equally. 

[0046]To a <relation between ground resistance and withstand voltage> pan, the relation between the ground 
resistance at the time of the discharge to earth potentials, and real withstand voltage. As shown in drawing 1 1 , when 
an ITO layer was applied as a ground electrode layer and the wiring resistance of a lead was set as zero, real 
withstand voltage being always constant and being set to about -5 kV regardless of ground resistance, was 
observed. That is, even if the position which impresses voltage on an ITO stratification plane is changed and it 
displaced resistance by a ground electrode layer, there was no influence in real withstand voltage. 
[0047]Also in the case where sheet resistance applies comparatively low (about 20— 30ohms) carbon paste as a 
ground electrode layer when comparison with other construction material was performed by the same experimental 
condition. Even if it changed the position which impresses the voltage on a carbon paste stratification plane, it was 
observed that real withstand voltage is always constant and is set to about -ID kV regardless of ground resistance. 
Thereby, it became clear that real withstand voltage did not receive the influence by the position of the discharge 
point of ground resistance, i.e., the ITO layer used as a ground electrode layer. 

[0048]From the verification result more than <the relation between sheet resistance and wiring resistance>, the 
relation between sheet resistance and wiring resistance. In order to be expressed as shown in drawing 1 2 , and to 
realize the absolute value (for example, in general not less than -5 kV) of comparatively high real withstand voltage, 
While setting the sheet resistance of a ground electrode layer to below SOohms / in general, It being desirable to 
set the wiring resistance of drawer wiring as 40ohms or less in general, and realizing the absolute value (in general 
about -10 kV) of higher real withstand voltage. In order to maintain the read sensitivity characteristic of an image 
pattern good, while setting the sheet resistance of the ground electrode layer as 15-20ohms / grade in general, it 
became clear that it was desirable to set the insertion resistance of a wiring layer as 1 5ohms or less in general. 
[0049]In this case, the thickness of an ITO layer required in order to set the sheet resistance of a ground electrode 
layer as about 15-20ohms in general. In general, since about (refer to drawing 9 and dra wing 12) 1500-2000A and 
comparatively thin thickness may be sufficient. While being able to control large attenuation of the light in an ITO 
layer which was mentioned above and being able to read the image pattern (fingerprint) of a substance to be 
detected in the high read sensitivity characteristic. It is good, and a throughput can discharge the static electricity 
electrified in the substance to be detected good, can raise real withstand voltage, can inhibit the electric influence 
on a photosensor array, and generating, breakage, etc. of reading malfunction in a two-dimensional image reader can 
be prevented. 

[0050]Although the composition which formed the single ground electrode layer 23A which covers the array region 
whole region of a photosensor array in the embodiment mentioned above was shown, The two-dimensional image 
reader concerning this invention is not limited to this, and may constitute a ground electrode layer by the electrode 
layer of the couple which has a predetermined shape pattern. Hereafter, the example is explained. Drawing 1 3 and 

the outline lineblock diagrams showing other embodiments in the two-dimensional image reader 
concerning this invention. Here, about composition equivalent to the embodiment mentioned above, the same 
numerals are attached, and the explanation is omitted or simplified. 

[0051]In the two-dimensional image reader shown in drawing 13 , The ground electrode formed on the photosensor 
array 1 00 so that an array region may be carried out for 2 minutes. While being constituted by the electrode layers 
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23a and 23b of the rectangle of the couple mutually estranged via few gaps, for example, one electrode layers 23a 
pulling out and electrically being connected to earth potentials via the wiring (the wiring resistance 24a is included) 
24, The electrode layer 23b of another side is connected to the power supply 25 which impresses predetermined 
direct current voltage. The primary detecting element 26 which detects the change of potential impressed [ above- 
mentioned ] is connected to the electrode layer 23b of another side. The primary detecting element 26 will start the 
drive of a photosensor system, if the change of potential peculiar to contact of a finger is detected. 
[0052]ln the two-dimensional image reader shown in d rawing 1 4, The ground electrode formed on the photosensor 
array 1 00 has ctenidium shape in a drawing longitudinal direction, The electrode layer 23c of the couple arranged so 
that a ctenidium may become intricate by turns via few gaps. While being constituted by 23 d, for example, one 
electrode layer s 23c pulling out and electrically being connected to earth potentials via the wiring (the wiring 
resistance 24a is included) 24, 23 d of electrode layers of another side are connected to the power supply 25 which 
impresses predetermined direct current voltage. The primary detecting element 26 which detects the change of 
potential impressed [ above-mentioned ] is connected to the electrode layer 23b of another side. 
[00533Here at least one electrode layers 23a and 23c, While thickness is set up with transparent conductive 
materials, such as ITO, like the composition shown in the embodiment mentioned above, for example have sheet 
resistance of 50ohms or less in general, the drawer wiring 24 is smaller than the sheet resistance of the electrode 
layers 23a and 23c — it is set up have the about 40~-ohm wiring resistance 24a in general. 

[0054]If the substance to be detected of finger 40 grade is laid ranging over the electrode layers 23a and 23b of a 
couple, or 23c and 23d, while the electric charge electrified on the finger (human body) 40 will be discharged, the 
primary detecting element 26, Detect voltage change produced when between the electrode layers 23a and 23b or 
23c, and 23d connects too hastily, and the existence of installation of the finger 40 to the photosensor array 100 
top is judged, While outputting the control signal which controls each operation of the top gate driver 110, the 
bottom product gate driver 120, and the drain driver 130 shown in drawing 2, it has a switch function which 
irradiates with optical La from the surface light source 30 shown in drawin g 6 to the finger 40. 
[0055]By laying a substance to be detected (for example, finger) in the two-dimensional image reader which has 
such composition, so that the electrode layers 23a and 23b of a couple or each (23c and 23d) which constitutes a 
ground electrode layer may be contacted simultaneously, While being discharged by earth potentials via one 
electrode layers 23a and 23c of low resistance, and the drawer wiring 24 of twist low resistance, the static 
electricity electrified in the substance to be detected, The contact state of a substance to be detected is detected 
by the primary detecting element 26. and execution control of the reading operation of the image pattern 
(fingerprint) of a substance to be detected is automatically carried out based on a series of drive controlling 
methods shown in d rawin g 3. Therefore, the static electricity electrified on the finger (human body) 40 is discharged 
good like the embodiment mentioned above, While being able to control generating of reading malfunction of a two- 
dimensional image reader, or breakage of the photosensor device 1 00 and being able to raise static electricity 
pressure-proofing, the two-dimensional image reader which performs picture read operation automatically by 
installation of a substance to be detected can be provided, 
[0056] 

[Effect of the Invention]While a conductive layer is connected to predetermined potential, such as earth potentials, 
via wiring according to the invention according to claim 1, Since the wiring resistance of said wiring is set up smaller 
than the sheet resistance of the above-mentioned conductive layer, if substances to be detected, such as a finger 
(human body), are laid in a conductive layer and it is contacted, the static electricity electrified in the substance to 
be detected will be discharged by earth potentials from the conductive layer which has the sheet resistance of low 
resistance. Since the static electricity electrified in the substance to be detected can be discharged enough and 
certainly by this, static electricity pressure-proofing of a photosensor device can be raised, and reading malfunction 
of a two-dimensional image reader, breakage of a photosensor device, etc. by the above-mentioned static electricity 
can be controlled substantially. 

[0057]As for the above-mentioned conductive layer, it is desirable to be constituted by the conductive material 
which has a light transmittance state, for example, the construction material which makes indium tin oxide (ITO) a 
subject. Since the substance to be detected laid on the conductive layer glares by this, the reflected light 
penetrates the above-mentioned conductive layer good and it enters into the semiconductor layer 1 1 of each 
double-gate mold photosensor, The read sensitivity characteristic in the reading operation of a substance to be 
detected does not get worse, and the image pattern of a substance to be detected can be read good. 
[0058]As for the above-mentioned wiring, it is desirable to be set in general as wiring resistance of 40ohms or less. 
Thereby, the real withstand voltage of a photosensor device can be raised substantially, and generating, breakage, 
etc. of reading malfunction in a two-dimensional image readier can be prevented good. When the above ITO is applied 
as a conductive layer here, while setting the sheet resistance of a conductive layer as 15-20ohms / ** grade in 
general, it is more desirable to set the wiring resistance of wiring as 1 5ohms or less in general. Raising real 
withstand voltage by this, since the thickness of a conductive layer (ITO) can be formed comparatively thinly, large 
attenuation of the light in a conductive layer can be controlled, and the two-dimensional image reader excellent in 
the read sensitivity characteristic of an image pattern can be provided. 

[0059]On the translucency insulator layer, the above-mentioned conductive layer has a predetermined shape 
pattern, and may be provided. Namely, by the electrode layer of the couple which has a predetermined shape 
pattern constituting a conductive layer, connecting one electrode layer to earth potentials based on the above- 
mentioned composition, and impressing predetermined voltage to the electrode layer of another side. While being 
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able to discharge the static electricity electrified in the substance to be detected to earth potentials via one 

electrode layer, the change of potential impressed to the electrode layer of another side can be detected, fingerprint 
reading operation can be started, and execution control of the reading operation of the innage pattern of a substance 
to be detected can be carried out automatically. 



[Translation done.] 
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